Involvement of the late secretory pathway in actin regulation and mRNA transport in yeast.
Both the delivery of secretory vesicles and asymmetric distribution of mRNA to the bud are dependent upon the actin cytoskeleton in yeast. Here we examined whether components of the exocytic apparatus play a role in mRNA transport. By screening secretion mutants in situ and in vivo, we found that all had an altered pattern of ASH1 mRNA localization. These included alleles of CDC42 and RHO3 (cdc42-6 and rho3-V51) thought to regulate specifically the fusion of secretory vesicles but were found to affect strongly the cytoskeleton as well. Most interestingly, mutations in late secretion-related genes not directly involved in actin regulation also showed substantial alterations in ASH1 mRNA distribution. These included mutations in genes encoding components of the exocyst (SEC10 and SEC15), SNARE regulatory proteins (SEC1, SEC4, and SRO7), SNAREs (SEC9 and SSO1/2), and proteins involved in Golgi export (PIK1 and YPT31/32). Importantly, prominent defects in the actin cytoskeleton were observed in all of these strains, thus implicating a known causal relationship between the deregulation of actin and the inhibition of mRNA transport. Our novel observations suggest that vesicular transport regulates the actin cytoskeleton in yeast (and not just vice versa) leading to subsequent defects in mRNA transport and localization.